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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a low-cost organic EL 
element with long service life, weather resistance, high stability and 
high efficiency. 

SOLUTION: An organic EL element includes a substrate 1, a pair of 
hole filling electrode 2 and electron injection electrode formed on the 
substrate and an organic layer related to at least light emitting 
function and provided between the electrodes, the organic EL 
element having an inorganic electron injection and transporting layer 
6 containing at least one type of oxide as first component selected 
out of lithium oxide, rubidium oxide, potassium oxide, sodium oxide 
and cesium oxide, at least one type of oxide as second component 
selected out of strontium oxide, magnesium oxide and calcium oxide 
and silicon oxide and/or germanium oxide as third component 
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ELif. 

H8#3J2] ifflS2«^£AS««. Ah Ag, I 
n. Ti. Cu, Au. Mo, W, Pt, Pd£«fctfN 

Jg^SnTV^iS^ 1 ©W*E LM?. 

[Hl#83] iffiffiJSW^&AttBIJfH. ftft£j£0' 
*^»lt»bT. 20 

5-9 5 noiSS, 
%2&#: 5~9 5 molX, 

m3f£#: 5-95 mol%^-rsa*Sl*fctt2© 
WMELsft^. 

[SI#B4] 99E»««^ttA»fi^B©KJP«. 0. 

1 ~ 2mi-e*-5SMiJS 1~3 CDVi-ftlA^C^ttELIR 
^. 

[0 0 0 1] 

ft) smcWU #U<tt, ««ft;^«i©»B{lc«#* 
WHO tTjt^stwr sis?- irffl v> 

[0 0 0 2] 

[«*©&«] -jKCWttELsfHH*, #57.S«±K: 

fciilHAI q3 #a^fc5W*35:)fcB€:fflJ8U 

C. MgAgfe£«!>ti:««fte'h3MM&*ALfc4ll 

j6©S*StTibTV>S. 40 

[oo 0 3] z.ti$.-c\z®&ztiT^z>m?mi&£hx 
a, *-;uj£Am«&rxm?ftA«ffi©fffliciH^fc»4 

«»®©W«{b^B*itHE*nfc«KS<!:&oT*t). # 
[0 0 0 4] 2S«ijfi©MtLTH. *-)V&An&£ 

&Amm<Dm\z*-)m7&fB £%%mwi$.i< ntt 

«liS*fc8a, *-;i/ttA«Stfi|^ftAl!«©^l*5Bt 
tLTtt. ^-Jl/ftAUffitaTaEASSwKC*-^ 50 
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#-gtc^T©!59J*J#fc-a-fc#H«iat>s 

[0 0 0 5] 03i3J;r;H4C, W«EL*^©^W 

[0006] H3T«Sffii i±ci9:Jte.nfc*-;i'ffi 
ass 1 2 £ST&A®i 1 3 ©ra(c«"«ft;-&-«i"c*a 

*-JHftgJl 1 4 £58ftB 1 5&Mf&znT^Z>. CO 
56ftBl 5tt. ^T»2IB©Wffi'bSfcbT^ 

[0 0 0 7] 04Ttt, »K1 l±fcRI*6nfc*-^ 

axma 1 2 tm?ftA*« 1 3 ©racwflKt^-c* 
s*-;n«2i« 1 4 tsttB i s tn^mmm i e 

[0 0 0 8] Htl^t8EL3tlTC*V»T«. 
«4. KaWC^-^ftA^ffii. «^AmffitS:W 

u in&mara^63»*«t < • m^&SAie^ 
-rsfcfe©*«s&^st-rs. u^L&a<e>, cne 
©*mra. «weioi-5>fts»t-<>-r<. «Bi©s 
futticbras^ia. sfc. «^fiEAffl©«TftAS« 

Ctt*H»©&V>&JR&ffiV>5j&Etf*5. -t©fc*» 
afitUTMgAg. A 1 L i 

v*. u>>u cne©tt»tt«{bb^<> 

w. *r«ELjfc^©##**bfcD. ©jgttwrassta 

LED, LDfcf^fc»lX*#V»fcV»3BM**L 

[0 0 0 9] *fc, #«*mtttt««iiSfiBfc *>©**£ 

<, fi3^h©w«EL*^MK.a*ffi«-r5fc«> 
ic. -t©-a5©*fiejRS$ffi&«s«tf»-rfi#»^5c: 

[ooio] ssc, ^*T?JK±c»3ta**5S:#t. 

.fc9&V>Bft«ET. J:0«»««l©^Vi^©l8^ 
[0 0 11] r©J;^*P]S*«ft-r«)fc«>l^ W«*f 

5. d©.k5fc£f-t«. «rfflF82 6 3 6 3 4 1^, 
¥2-1 3 9 8 9 3^&ffi, 4$M¥2-2 0 7 48 8*1 
f$ra¥6- 1 1 9 9 7 3*^«T?&W;*tlT^3 
**. lfct»tt^S**T©<i«ttT3ll^^©««IEL 

[0 0 12] 

[^^»ftu<t^fr«.sa] *^w©BWta. s# 

[0 0 13] 

[ffiffi£»ft-r5fcfe©*a] ±EB«HKT©«lflEC 



it'm<th?t'mmxm4-t^mmmt%m^. c© 

^9 A. mt)VMW^ K{b*U^A, SMfrtHJ* 
A. £«fcU®fc^£Aa^BftSftsi»UU:©&ft; 

fc asfty^v - a t s-^wr * MtRs^f axttsiH 

(2) flffffiS^&AmSli. Al, Ag. In, T 
i, Cu. Au. Mo, W. Pt. Pd*J:tfNiA^ 

SSiS 1 Sifctt 2 ftJEil±©^M7C«K: J: 0 »J«3 

*VO>3_h3E (1) ©WMELIg^. 

Sll»fc» : 5-9 5 ao\%. 
%2&ft : 5~9 5 m\%. 
£3j£#: 5-9 5 nolSS-t^Tf 3±32 (1) Sfctt 
(2) ©WtBELIiiT. 

(4) «rEM««?ffiA«J2S©IIJ?tt. 0. 1-2 
nm'C*-6±S (1) ~ (3) ©V>f n#>©#*E LJR 
T. 

[0 0 14] 

[£9§©^16©Jfa!] *#9J©W«EL3mt, 
fc, d©g«±CJ&j£3nfc-:tf©*-^&AmS<!:m 

ttA«s©ractt. mi^-tbTK-fbu^C'A, »<b 

fl:-t->"?Ad^»«Sn* lffi£fctt2«£U:©SMb« 

t. Sf^&tftl/rfifcxhD^^A. fiftr?$ r *-> 

£A. fe.fcO®fc#;i^Aj&^8&£*l5l83:fc»:i 
2«EU©«{fc;«ii:. Sg3/£#£:L-aftfl;->Un>. * 

mans*-*-*. 

[0 0 15] SB3j£# (£3£fll> 

© 3 C J: 0 SS«tmTffiA«2l® £**£-f 5 £ fc ± 

a<. ttttn«ctt«tK<. ««#©&»&&««£* 

[0 0 16] jS«mTftAttiSI®«. Jglj£#£LTR 
<b'J^A (L i j O) . mWZVQl* (Rb.O) „ 
SMfcrtUtfA (K.O) . BMW-HJ^A (Na.O) . 
iS-fcEfflSflS-tv^A (Cs.O) ©ltl£fctt2«£U: 
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tfcafiESTf^-s. cne.©&^t?««ft; , J^^A 

(Li.O) *ifit>»SU<, 3fcwrSMfc;Hi5?£A 
(Rb.O) . fetvatftZbUCA (K.O) . 
flS^HJ^A (Na.O) Cft^fcigS-L 

JUfS^AoegWU 0 moISSEU:. molSS«. 

[0 0 17] SMTSAMSHtt. SfS2»£#£UTBfc 
flSXKD^r^A (SrO) , Rfcvy*>"}A (Mg 
O) , *J;tHMs*fl'3''>A (CaO) ©l«*fctt2 

aeu«^rr«. ;itt&tt«irwBv»Tfej:v»u 2 

a, «{b*;p->->A©)fifcff*UVJ. cne^S^-br 
40 ioixK±^«-*nTU5::t*w*uv^ 

[0 0 18] «S«m^&Alji2IHtt. *3£# CfcJfe 
SI) fcl/t*Mfc5"J:iJ' (S 10.) . iS-fctf/Sfcte 

Bftyj^r^A (Geo,) ;me>ttu 

iE-©IS©fi^ii:«:ffieT?*S. 

[0019] ±iE0&»{is»a> am^gi&fi^T^ 

[0 0 2 0] *fc, *f5W©«««TffiAlS2llittv 0 

gO, CaO, Li,0. Rb, O. K, O. Na.O, C 
s.O. SiO,, GeO,fc*J?LT. 
SllJ£#: 5-9 5 nolX. «fcO#*L<tt5 0-9 0 
■ol%, 

3B2lfc»: 5-9 5 bo195, 2:0#£U<tt5 0-9 0 

&3lR&:0. 5-20 m\%, iO»*U<li5~l 
0 nol%» 

[0021] mm^&x^m^mmtvxit. nt* 

U<tt0. l~2m <tOSf*b<«0. 3-0. 8mn 

[0 0 2 2] iEWfcattm^ffiAttsiJiWSlifi^fct 
LTtt, X/^<>^ffi. EBjR*jS)5:t*©&a©t)3iW* 

[0 0 2 3] tSWBWBITttAJifeX/Xy^ftTflUS 
■T**^ *ny9*%<D7.J\y*137><DE.1]\i.* 0. 1 
~lPa©«IHAW*UVi. XA-y^^fXli, 
y^giSI'ffiffl^ns^ffitt^. W^-tfAr, Ne, 
Xe. KrVflHIUirvftS. i&SlC^ON, ^ffl 

l»Tt>J:V». X/^-y^^©*ffi§ttbT^ ±SX/t»y 
^^XCiDAO, S:l~9 9%SSS'&UT , b«l;Vi. ^ 
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Ay^t-rnnsx^. ft*, mutf-fy btt±ffi±J£ 

■5. 

[0 0 2 4] X/t5»^ffitLT«RF€S*ffiV»fcS!H 

KRFXK-y^JtJib^. ZKy?£&<aW3tLT 
tt. ffilXttRFX/t^-TTO. l~10W/c»'© 10 
<gffl***f*b<. JjSKU-Mao. 1 ~~ 5 Onm/min . 
4*lCl~l Omn/min (D«H^SF*bVi. 

[0 0 2 5] ft*. jRW^ffiAS^aii-rslB. 
gWT'r^i' (Ashing) Stl, tJ^-^SSttSS 
ntf*S«£. JR««^ffiAH*2SC»WT«Hrs 

SifcHa&ft^ £€?©«»«£#© 1 / 5 ~ 4 / 5SKt 
tta^OttjR^Wfi© 6 0 ~ 9 0 Kggtfjff 3; U». * 20 

Tfeiv*. Ufc*»"3T. »38*2JB£:BMtB £©£*£■ 
*r&©^»3. »* U < tt 1 0 X£U» «fC 2 0 XflLJnr 

[0 0 2 61 J&RB$©£fi8J£fcLTtt. (2 5 
*C) ~1 5 CCSflET**. 
[0 0 2 7] )R««?&AJB©± (3SftHiK*#«> C 

ftAttSWLTV^&Ej&ift^fc*. 4tfcK?S*ft<&& 
g»4ft<. 5i*©^lRSfflV^Ct^-r#5. ft*>T 
*«<K»ftV»J?ao*T, Al, Ag, I n, T 
i , Cu, Au, Mo, W, P t. Pd*J;tfN i . 4$ 

ica i , Ag^es^*n5ia*fctt2«^©^«5t 

[0 0 2 8] *^W©W«EL5R^H. ±32*«* : fft 
A«SIBt©ia*^to-a-l*fcViT. jBS«iL-T±e& 

fc©£fflV>-Ct>J:V>. 0«a.tf. K, Li. Na. Mg, 40 
La, Ce, Ca, Sr, Ba, Sn, Z n, ZriO 

awe***. *fciis»6tt€iai±a**fc»c*ti6 

££t*2l«#. 3 *£#©-&&£. MBAg-Mg (A 
g : 0. 1~5 0at%) . A 1 • L i (L i : 0. 0 1 
~1 4at%) . In-Ug (Mg : 5 0~8 0at96) . 
Al - Ca (Ca : 0. 01-2 0il%) SM*#Stf&ft 
5. 

[0 0 2 9] MSfMEOJMB. 9rf *Si«8S^ftA 
^2l®C-^ASCi©T#5-^±©JPSi:-rn«6 
<. 5 Onm«±. *f*b<Hl 0 0nn£t±frn«J: 50 



«5 0~5 0 0nmgSfrn««fcV^. 
[0 0 3 0] iK-MAtUffiO. *-;W£AJi'v* 

-)v&&im J; < ea-t s c: t©-c€rs t>©**»* b < . 

tt3HJl»4. 5eV~5. 5eV©«J®;&l$Fi:bH. 
fctt. « F-^Wfc-f >5?$A (I TO) . M«F-:/ 
BMfcO^A (IZO) . Kft-f>^A (ln,0, 
) . »<bXX (SnO, ) *.fctfBMbE« (ZnO) 

©v»-fn*»*±e*^Lfc"b©*w*uv». £*i£©$ 
ftift»tt-?-©ft;^fil&a«^e.* / >(B«fL'TV»T i b c fcv^ 

In, O, lC*ff-5SnO, ©S^tttt. l~2 0wt 
9S, $^IC«5~1 2wt«*W*b^. IZOT 
©In, O, lt»-T5ZnO, ©jg^tfctt. S*. 12 
~3 2wl«effi-C»S. 

[0 0 3 1] *-;M£A«tttt. tt*HR£W£?-*fc 
»> BMH>"J3> (SiO, ) **#l,TV»T*>J:tt. 
ttfb^U3> (SIO, ) ©#Wfttt. ITOWlt* 
SIO, © molfc-CO. 5~1 0%aa**»SL/V». S 

iO, *^rr*di:»cJ:D. I TO©tt*H»*«ii* 

[0 0 3 2] #£Sfc>Jffi-f«!l©«Stt» S£ttS£#«. 

mat 4oo~7oo u. <®\z&%x%iz*s?z%.mM& 

0 5*&±. HMC9 0*l£UT*3 UV>. Sifi 

«jtH*^©f6Jta*^««sn. ft 

Jfc*^£UTi&S&*ffiSft«<frt>T<S. ft*. 3 

[0 0 3 3] «S©IP$ft. 5 0~5 0 Odb, 4Sfc5 0 
~3 0 0nn©$eH*<ff*U>. Sfc. ^©±lfitt«pltffl 

istt&v»*n ^soff^tsa^wfiT^aiBfti'©^ 

[0 0 3 4] ^WO^ttEL*^ «^«H 1 
(S 4 /5B3tJS 5 SAtfaS 6 / BAC 3 

j: 5 tss i 3 /warn.* ft Amiss e /» * 

MS/'*-iWftAltSJl4/4c-JI«Afni2 2:. 
©»BlllfK (SSfiJCd-x-^ftAmtiA^S. ) t\tm 

O^-SWBlh-C**. c©«-&. »s««^aA»si 
@tt±f22H»3St-r*lttJ:Vi. cn^«. 
x^xyw-©ffKyn-tX^lc.tO. Sfia^bfigffl 
Bl. 2lCfeV^T. *-*&A€«2 £&m.m 
3©WC»4, B««HE*»«ttSnTV»5. ft*. ±H2 
^3tS5«, l£S©S3tS€:«b. ^-;PftA«)2l®. 

[0035] ±ffi©sma, ftjfess^stcfife 



[0036] 5E)t(itt. £%&%mmz.w*?z 

[0 0 3 7] (IER) *5.fctfS^©ft 

a««b> *ne>©*2i«Be. •fc-frtmwnte&zi. 

[0 0 3 8] 5£ftgte. j&SlcfcO. ift«©3S7fcB© 

[0039] *-»&A«ii£Btt, *-;waA*tt*^ 

jWeeftTeSAtftACTtftfe 

[0 0 4 0] SBfcJPCffS. ^-;VffiA*ftSg®J?S^ 
.fctfffii'tfljfiJI©®;***. 1*K»IKSnsfc©-T7ttft: 
Jgf£££C«koTt>S&S**. S*5~5 0 0nnS 
0~3 0 0mfr'&J:t3i*»*UV». 

[0041] *-*ttA»ajio»«*J:tniTiii»i 

©»3«. • S5#««©«tHC«fcS*<> 58#IB© 
J?3 £H»lf§S*;fctt 1/10-10 «s«frn«J: 
V». #^©aAB2:tlft£Hfc £AB 
ttlnfiU. tt£»Knnn&±<tr*©*<#*lA>. - 
Oi:€cDttAH, »*2SJi©0*©±IE«, a*. £A» 
-CSOOnrtift. «SIST5 0 OnnggT**. d©«fc 
5ftMC5V»Ttt. ttA»aJi*2ljR»*fc*feH 

[0 0 4 2] *«EL**©JB#liett. SSft«fig£*r 

tt3fctt*fl£LT«. ^81836 3-2 64 6 9 

an**35t<tt>i«*«i«f6ft*. *fc. mjx (8 
fc =£Ett^ t r a fc if ©* j 

X tDUX 3D*>, 1 2-7^D^gy>$|»^ 
««f*tf a IMIV8 -126 0 0% v 

$8 (*HR¥6 - 1 -1 0 5 6 9 #) ICtBK©7x-;k7> 
h 8- 1 2 9 6 9 #£18 (#«¥ 
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6-1 1 4 4 5 6§) CEtOfh97U-JHf>* 

[0 0 4 3] £fc, *-nefln?$g#«<oitefc#x 

SfcftftOdttftttO. 0 1~1 OwtX , 
5. 

[0044] *xMWti/rtt. *v «J y 5 nt**t 

ff*u<. se,ictt8-*/"jy-;v*fcK-e©»»* 

£E<4?tT57Jl'5^7A##*<ifr*UV>. £©£? 
fc7»5r:9A$#iUTtt, $?HiBg6 3 - 2 6 4 6 9 
2*1. ftH¥3-2 5 5 1 9 0^, 0 7 3 

3^, #§8¥5-2 5 8 8 5 9^, WU¥6-2 15 8 
7 4^CBfl*3ftTV*St>©&£Vf*££* , "?£5. 
[0 0 4 5] ST. HJX <8-*/uy 

1) 7)VS.-Vi>, £X (8-*/y/9W 

->*A. EX COV If} -8-*/Uy?H « 
ft EX (2-WI'-8-*>"J;7H 7^5-^ 
A***!*. HJX (8-*yyy5h) A. 

h«jx (5-^^;p-8-*yjy 7h) 7*5-* 

A. 8-+yuy7hU?^A. h'JX (5-^nn- 
8-^/'jy5h) iT'J^^ fcfA (5-^nD-8- 

^yyy^b) 5, 7-i?^D;v-8-* 

yU/7K7^5r:»>A, h'J^ (5. 7-5?^n^- 
8-hHD+y+;>J/7l') 7;US-^A. sR'J [M 

o $ (id -fx <8-bFD*5>-5-*yy=;» * 

[0 0 4 6] sfc, s-^/yy-^sfcte-t-wassMt: 
©s^K:te©Ett ; f**r-rs7;i'5x^A«ifl:T*^T 

fcj;<. ^©.k^fefeOtU-rtt, tX <2-jWk- 

8-*y»jy7h) 7;w5=.fz.aii) 
i?W7h) 7;V5-<>a(ii]) , ex (2-^^- 
(in) . ifT. (2-^7 t Ji'-8-*yuy5H (rt? 

\0 -ttV^JvY) 7;U5-C7A(II1) , t*X (2-^^ 

7^5-^^011) . hx (2T^?;i'-8-*y >jy 

7h) (>l*-7i=*7x;9H 7;V5-^Z,(II 
I) , EX (2->l7 c Jl'-8-*yU/9h) (A7- 
71-^71/7^ 7JV5^«?A(1I1) , b'X (2- 

>t?*-8-*yyy?M (2, *-*j*W7*j 

9h) 7;i'5-C7A(lII) . b*X (2-/^-8-+ 

;y/7h) (2. 6-^Wi;7h) 7jus- 

£A(1II) , h*X (2-^7 t ;i'-8-^ry U 
50 (3. 4-^fJk7i/7h) 7;i'S-^A(I") . 
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{2-*?)V-*-*/VJyY) (3, 

;P-8-*y »J/?M (3. 5-^-tert-^;P7 
x ;7h) 7)V^-VM\\\) . fc:X (2-*^;u-8 
-^;>j;7h) (2, 6 -y7xrjl/7x/7 H) 7 
;i/an£A(lH) , (2-^^-8-+y U/^ 
M (2. 4, 6-MJ7xn*7z;5h) 7JW£~ 
SA(III) , (2-/^-8-*^Uy5h) 
(2, 3, 6-hU^?;V7xy5M 7^^"0A(I 

in , ex (2-*7w-8-*yyy?M (2, 
3, 5, 6-fh7^Wxy^M 7;^n^z>(i 
II) , If 7. (2-^^;P-8- + yU/^h) (1-^ 
7h7h) 7)VS-0M\U) s tf* (2-*^-8 
-+;)j;7h) (2-t7h7H 7^^-^A(II 

I) , h*X (2, 4-^?*-8-*yyy^b) 

(^h-7x"^7x;7h) T)V$~9MIU) , 
£X (2, 4-^W-8-+y»J/7h) (Ky- 

7x^7x;7h) 7;ua-^AOio , trx (2, 

4 8 ij J y h) W^-7x^7 

x/^h) 7^^-»?A(III) , tfX (2, 4-^*? 
;V-8-*yUy7h) (3, 5-57*9^7x^5 
h) 7)l$~0M\\}) . tfX (2, 4-^^-8 
-^;»J/7h) (3, 5 -> ? -tert-^^7xy ^ 

;i>-8-4V U K> (A5-*l^/5 h) 7;V5x 
^A(Ill) . (2-^-4-^h^>-8- + 
yU/^h) (A7-7x^7x;7h) 7^^ 
A(III) , b'X (2-^^JU-5-^>7y-8-*/U 
/7h) (*JVh-*V/9M 7^S-^A(III) . 
EX (2-^^-6- hU7;U*D^?^-8-*y 
(2-t7h7h) 7;P^-^A(I1I) 

{0 0 4 7] £<D\Zi)\ t*X (2-^f^-8-*y»J 

y 7 M 7;ua-^A(in) -ii-^+y-tfx (2 - 
^f;p-8-^;u/7h) 7;i^-^a(in> , t*x 

(2, 4-?^-8-*yU/7M 7JP3X2A 

din -u-**y-e^ (2, 4-^*^-8-=*- 
;»j;5H 7;1/Sx^(ni) , tfx (4-x^- 
2-^^-8-^/U/^h) 7;^-^A(Il» - 

(4-x^;u-2-/^-8-^> r 

7)V^~0K(\U) . tiX (2-^^-4 
-^ht">*/»j;?M 7;V^-^A(I1I) -a-* 

*y-t*x (2-^5 t *-4-^b^>*yyy?h) 

7;i^X^A(JII) , tfX (5— >7y-2-^?;k- 

8-^y»j;7h) 7;us-'?a(iii> -^-^+v- 

tTX C5-y7y-2-^^-8-^U/7H 7 
)\,$-VMU\) . t*X (2-^?;P-5-hU7JU* 
□ ^^-8-+/'jy vY) 7)1^^ Ml U) -u 
(2-^f;i/-5-hU7Mn^^ 
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[0 0 4 8] Z<DmW*7>btontLT&* f*BI¥8 
- 1 2 6 0 0#£tfS (4*K¥6 - 1 1 0 5 6 9§) ICgS 
ML<Dy3L-)\,7>hyt>mmft*ftW¥>S- l 2 9 6 
9#4i« <#K¥6- 1 1 44 5 6^) KffifSOxh? 
7 U -Jloc? >Sf £ t>«P* b V>. 

[0 0 4 9] 5^litt*^lll2Ui€«fci&*>©"C*oT 

7A^x£A^£ffi/BT£££a t »£bt>. ^nsos: 

I Jt4*ft»tfttfJ:V». 

[0050] £fc> xxna. iMsorut. 

^ftAWSttft^tl £ ©S^S £T £ 21 1 b < , 
14, 0. 0 1-2 Owt* , £61:1140. l-15wtX£ 

-r^^t*t»^bv^ 

[0051] i&&jrefcL +ty7^7t:>^e^ 

] IMbb. U7aAttjg;i0i£<<ft£fc 

[0 0 5 2] S^&SJcfflv^n^zh-^AttSHifl:^ 
«^J:^*^ffiA*ft2Ht{b^«tt, ftiSS)*-^ 

aAttSttft^ft^itf m^f SAMsittft&ft^*^ 

bTtt, ^V^)t^}*ofe7S>»3S*, 
ttSftft^*T?*SfU7xri;^7^>SI»*. 5^ 

;u7^ %&im&mm-37 5 > 

[0 0 5 3] «TffiAlWWtOfcft*ibTtt, U 

>s#*. a6c»48-*-/yy-^ttv^b*©8i»# 

h) 7;Pa-^A (Al q3 ) ^MCWff^b 

Ztt. ±E07x-Jl/7>h7-fe>»^v fh7 
7U"JPX^>»»*^ffl^S<D'bff^bVi. 
[0 0 5 4] *-Jl*AHaW«CWfe^ibTHt, 9K 

fr^fflV^O^ff^bV>. 
[0 0 5 5] fcfcte, ^tl^t'JT 

-&*©BfttfcA*, 1/9 9-9 9/1, ^^lC?f^b< 
1410/9 0-9 0/10, *$«C»^b<t42 0/8 0 
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~8 0/2 0®mt1tZ>£5lZ-?%Z.t1fi1ff%.l,U. 

[0056] tit. m&m<omz&> ^a-sicwa 

&#WCttl 0~1 5 0mt?Z>Z£&iif3i 
U<. S£Cte5 0~ 1 0 Ojmft&Z.t&lift.l,^. 
[0 0 5 7] m&B<D&fS&}&t\s-C\t, &1£Z> 

f5ilg) rttpjfim*SV>tt##l-ifi^»£Ktt. 
T*o-Cfc«t^. 55ft»tt, Hewlett, w««3t«ie 

[0 0 5 8] gfc, *-;v£A«&£tt<t£«stt. 

«. #R!0B6 3-295695 ftM¥2 - 1 9 

1 6 9 4^&$8. 9 2^4>«, «rM¥5- 

2 3 4 6 8 1 ft&lt, fc§B¥5 - 2 3 9 4 5 5^&«. 
1#M¥5-2 9 9 1 7 4$BS¥7- 1 2 6 2 2 20 
5*t&l5> #I8¥7 - 1 2 6 2 2 6*t&«, #M¥8 - 

1 0 0 1 7 2^4i«. EP06 5 0 9 5 5Al9tffit 

75>&V^Mj7i^y7S>:TPD) , ^fSft 
HR7SX fcK 5 **y<7-JHU»*. 

cn^©<b-&*tt, laro^SfflViTfe. 2S«± 
[0059] Mfcisi;T»»6n««T«iaMictt. 

HJX (8-*yjy5H) 7*3:2* A (A 1 q3 ) 

mas u y-^*fctt*©«HMctEtt^t'r* 

#«&JS##fe£©*/U>Sf»fls. ***3?7»/-«' 

£©,fc5&«£ttHJX <8-*/'jy9h) 7*5 = 40 
tt, JBWfcPWt:, *»*fcJ:n«J:H. i©W««i 

*ro©«**aiitt. aur, <apcttftv>*»» $?©« 

[0060] #-;u&Atft2£S. 9&em%xtMf9ittH 
©***«■©»*»-«» mKtt.wmimittx*zz.k. 

£fflV>fc«-&> 7^;i/7 7XttB*fcttlSli8££a | 0. 

2 m KTOlSfl«C****»6*l*. 0. 2 
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[0 0 6 1] HS3B»©*fttt»CB£SnteV»*«, 1 

0- 4 Pa«T©K^SfcU, SSgagttO. 0 1~lira/ 
sec fig £^-5 LV>. ifc, H£+T«iKL 

s£Tn«. *a©J«C^*#Wrr*;:fc*»tf* 

fc*, e>n*. *?©umE*tt< 

[0062] cne.a-®©»«icns»M»ftS:fflv>s» 
^isa****- h eawtaMWUTawrr* 

[0 0 6 3] 3 *?©*(MWM©ttft:*Kr< 

v>. Slhffittx fi»©SASK;<&»i>IC> SSSttttllS 

fejflwt» £fiH£s»*ui&jff5. »±#xtt. a 

r. He, Ni *©*Stt*fX*W*U». £ 

©ttlkffxajJctf^ffBtt. 1 0 Oppm ETF. 
U<ttl Oppm JKT, ftlcttlppm «TT**£fc**» 

*uv». n©*»*(r«cTiRiitt#ta:v»#. a# 

0. lppi 

[0 0 6 4] ttJhC©tttt£ UTtt. *f*L<tt¥fett 
jJyXtttVT, 3Xh©ffid^7Jl'* , ;^7X*W* 

x, *>>4r-fa3tf^» 7;ps/^'f»*7x. ->u# 

»*LV>. »lh«tl/Ttt. #9^4R£WIZ«>. *J8 

[0 0 6 5] »±«tt. X^<— 9— «fflV>TSi 3*888 
0fS©rSStC«J$UTt.«fcV>. ^t— ©»»t 
UTtt. 8*0t-X, ->'J*t-X. fl77t-X, * 

*lv>. x^-u— a#, iia©«Jtjfciatt«iT* 

^■©»tttt4*CI5*3nS l b©Ttt&<, x^- 
1 bT©t8ffiCX((S©»:^t>©T»tl«a>ir ©»tt 

l~20uo, «k0»ib<«l~l 0/xm . 1*»C2~ 
8 *»S?£bU. ^©i^feitS©^©^^ Stfil 0 
Own & t T9&'nb*Ctim*l><* -t©TiStt4*tc 

[0 0 6 6] Ji*3, itjhffiCiatffe^JSfibfcS^Ctt. 
X^— U— ttffifflLTt). 4fcSb«:<Tt)«fcv». ffifflf 
&«-&©»*LV^#Si:bTtt, MIHtefflTiV^, 
»»^2~8^b ©IEffl*<«F*LVi. 
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[0 0 6 7] 7*1— 9— tt, ^©Itih/flfcfcffl'WCgA 

+ IC*3tt57^~ »}— ©^WSfc. »*U<ttO. 0 1 
~3 0wtX. J:!>ff£ls<tt0. l~5ttXr*5. 
[0 0 6 8] 8**l£UTtt. ££Lfc}£S5S£a*« 

ttfcu**. *?*>«fc^7^JS^l«Sfti^#*-> 
«fis»*sa&ffl c taw *u». 

[0 0 6 9] *JM!C*HT, W«EL«3fi*=&*^T 

if, <8ftS«&i^.«, Si, G a A s , ZnSe. Z 
nS. GaP, InPfttW&n. ifciftS©*! 
fi&KKJSi&H, #j|JI»5V>tt&Ja©Ay7rl** 
j£Ufc£fi'fcfi!v>3 

tt. Mo, A 1 , Pt, I r. Au, Pdfc££ffiV>S 
[0 0 7 0] 3 #3891*?*:, ¥S±l'^ScM^ 

Tt>«tv>. ¥E±K&^&ttfc-tn-en©* : f©$5tt& 20 
[0 0 7 1) s«fcfe7* Ji^-K*3tffctt««*S& 

[0072] jm^jxyu-im 
w« e l *?©$«t-r stt it^fc-e-c* 5 - 7 ^ - 

[0 0 7 3] EL 30 

-*fflv»n«, '*s*w:3>h 5* htrsj 

[0 0 7 4] £fc, »*##H«©«k7&ft^»K*ffi 
[0 0 7 5] Sft&^-y^HRtt, ELf»t©tt*: 

&<xu &3fcg^*©mtt#*>stt*;ttffl£ii-3£2: 

tt, A-f >y-, ®tt*m. ft»iRtt**©Ho*6ffia£ 
Stl-5. 40 
[0 0 7 6] S*MCW«JtS^'R** t i« 
V><b©SffiWatf&<. E L^Jt«S«JC8ftiR^V^ 
i:#3SUV>. HIRlctt, I/— If— BSI&£*<SLT£ 
0, >#{t£& • U>*flS** • ->7r.> 

*fc-&«5- 7* u : s7~>lkit&m Wfyfu'sT- 

[0 0 7 7] AM £*Wfc3:3fc£?8#LfcV> 
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sns«£, *-)\>&?MM (I TO, IZO§) ©»s 
[0 0 7 8] #K<Sl*tt*tt, 3:ft*m©#E'Ka < £9& 

[0 0 7 9] *RSO*«EL*fli, afc, asses* 

a. A;w*B£»soEL3fc?ibTffiv>e.tia:a*. xss 

ESjt-fSHtfcT^S. BlilD«JEtt. S*. 2-3 0 

v satsna. 

[0 0 8 0] 

<3US« 1 ># 7X»«£ l/T3-^>^tt«iS 1 B« 7 

0 5 9»lfi£* ttft*l*JBV»T**97Tfc»Ufc. JfcV> 

1 TORW-yy h^fl^DCv^FD^y 
9V>{fm\z£0. ITO^i^Atii***!/ 

fc. 

[0 0 8 1] I TOjWfcBUsnfc&R*. <frttife»], 7 

0,*?IH,/S:a. H^««8fi©S«*^-i:H^U 
T, ttrt* 1 x 1 0- 4 PaWTiTT«JELfc. 
[0 0 8 2] ^T, JS*ftlC±t). tPU^7x>* 
a&Bj££0. 1 nm/secT 1 0rai©®Slt38t*LT*— 
Jl'ttXH'fe^U, TPDS**jiK0. lnn/secT 

2 0mn©JPSt«t*bT*-;HHSIH : 6««L'fc. 

[0 0 8 3] ME*«ofcS*, HJX (8 -*V>J>' 
5h> T;i/5=7A (A1q3) 4:. ;i'7*W'>4:«:, ^ 
^©ISffSftO. 2nB/sectUT4 0nn©JS3C|fcS 
U, SBtBtbfc. Ala* lC»UT;V7 r W>S:5fli:« 
% H-7*Ufc. 

[0 0 8 4] S^IC, MESrftofcS*. X/1?*ttS 
S»tL-Tttft;7,hn>9 i 7A (SrO) , K 
ftU^A (Li.O) . BH{b->';3> (S iO, ) 

S r O : 8 0 mo 196 
L i i O : 1 0 mo\% 
S i O. : 1 0 mol% 

tfjgff £0. 8nB©K)?»C*KL,fc. d©t*©«K* 
frtbT. S«fiS2 5 , C, X/Vy^^XAr, 
- h 1 nm/nin , BSffE* 0 . 5 Pa, ttXffi* 5 W/cm 
1 tbfc. d©t^, fi)*JrXA^^^X*Ar : 10 
OXtLTIO 0SCCMWI&bfe*^»i«ST?iA*ft2IS 
SO. 4nm©Ki51C«eKL-, amAr/O, : 1/1 
tlTl 0 0SCCM«l&U&*<&««Si t ffiA«ijS®€: 
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0. 4nm©&J?l;:j5£&l/fc. 

[0 0 8 5] «E£G^>&*£. A 142 0 0 

nm©J¥ S \ZM% UT&S««ffi t hit. 
[0 0 8 6] ft&Ctf^ltlhUTWttEL*? (IE« 

A (A 1 q3 ) £l&«&«0. 2mn/secfcbT3 Onm© 

MgAg (Stttbl 0 : 1) 
0. 2nm/sec-C2 0 Onm©JSSI'£fcl'TS?i£A$S 
£LfcEWtt±S£|i?«i::bTW«ELS*£*efiU 

[0 0 8 7] #e,nfc*f*EL*m::2&+T, 
BllDbfc<!:C5, ^ *- ITOffiJfc:/ 

«E©J8jnfc£'bK:iMinu a±tg»^SSb-ra* 

[0 0 8 8] JOSKKtUT, 1 0 ObA/cb 1 © 
*t£«?£A«li£B tLfcd tm-±< 

fc, jt«-y->y^«i o o^rattrtriwffi^wbfc© 

[0 0 8 9] <**M2>*IKm MWS^ 

ftA*3i)i©±*R». ssnea*. *n*n. s 
[tan 
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rOfrgMgO, CaO, 
C, L1»0*6K,0. Rb.Ov K.O. Na.O, C 
s.Ov *fcttC*l6©«Mlft*C. S iO, frZG 
eO, , £&ttSiO, £GeO, ©BMMfeWctt* 
fcfcC13«lM«fcl6*JW»&ftfc. Jtfc. 

Al^fcAg, In, Ti, Cu. Au, M 
o, W, Pt. Pd, Ni. *fcttC*X6©**tU"C 

[0 0 9 0] 

[»93©#l$] £U:©J:3C*»HCJtfit*' 

[01] *»«©<r«ELIll^©«l««**t-8E!6Wf® 

sir**. 

[02] #5^©W«EL$ : F©te©«J£M i £*T8tlS 
[03] S£*©;ir«EL*7©fc&#*^T*IBSf®0 

[0 4 ] «£&©#« E L #f ©te©#|j£0«€:5Pf8»8*r 
B0T$&. 

MF*©R9I] 
1 

fc-^ftA** 



2 
3 
4 
5 
6 
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